The studied results of correlation dimension of spatial patterns of population distribution of L. regale by box-counting dimension show that: 1) in most sample plots the fractal properties of box-counting dimension are significant; 2) in most sample plots the box-counting dimension is small, indicating their spatial occupation degree is not high and they are not dominant in population; 3) plot 10 is the best habitat for L. regale; 4) there are different ecological gap latitudes in different plots, indicating they have more ecological space to occupy in population.
Experimental methods

Research area
The barren valleys along the upper reaches of Minjiang River are located between Tibetan Plateau and Sichuan Basin with an elevation of 1200 to 2000 meters [15] . It lies along the corridor of Minjiang main stream and its branches: Heishui River and Zagunao River, which represents a landscape of xeric semi-desert. The major vegetation form is drought tolerant bushes. The common dominant species in shrub layer are Sophora viciifolia, Bauhinia faberi, etc., and the common dominant species in herb layer are Carex lanceolat, Sedum wenchllanens, Artemisia igniaria, Artemisia sylvatica, Lilium regale, etc. [16] [17] [18] .
Field survey
In July 2012, in the barren valleys along the upper reaches of Minjiang River, areas in which L. regale is well protected were selected as research area, including Tonghuagou of Lixian, Longxigou of Wenchuan and Mianchaogou of Maoxian. Sample plots were set up including eleven 10m× 10m plots (Table 1) . One corner of the plot is set as zero point to build the coordinate system. The measurement of box-counting dimension [6-7, 10] In this formula, x is the divide scale. In the situation of covering L. regale population with grid, N(x) is the non-blank grids in the point bitmap of population distribution. Firstly, halve the length of sample plot 19 times, and obtain the number of non-blank grids according to the divide scale. Then in the log-log coordinate, make a linear fitting between the number of non-blank grids and corresponding grid length. The absolute value of the slope of linear fitting represents the estimated value of box-counting dimension.
Results and discussion
According to the above mentioned method, the box-counting dimension of 11 sample plots is measured, and the results are shown in Table 2 .
The larger the box-counting dimension is, the higher the occupation degree of ecological space is, and the stronger the habitat adaptation is. It is suggested in this table that:
(1) F value of Plot 6 is smaller than 1.57, which makes the box-counting dimension not statistically significant. F value of the other 10 sample plots are larger than 1.57. Nine of them are significantly larger than 1.88, and the correlation index are mostly above 0.8, suggesting a significant fractal property.
(2) Except Plot 6, the box-counting dimension of ten sample plots are between 1.0896 and 1.9392. Among them 70% are smaller than 1.5 and close to 1, indicating a low occupation degree, which means L. regale does not take up a dominant position in its population. The box-counting dimension of Plot 10, 8, 1 and 3 are relatively large and close to 2, probably because part of these habitat conditions is superior, which agrees with the actual field survey report. Moreover, the box-counting dimension of Plot 10 is the largest and very close to 2, indicating it is the best habitat for L. regale. When growing L. regale in preserve, it is reasonable to select or build a similar habitat as Plot 10 [19] . In this study, the area of field survey is far bigger than minimum sampling area, and L. regale appeared in every plot. Still most the box-counting dimensions are relatively small, which is on account of its biological property and its low population density. On the one hand, L. regale is propagated by seeds, and the narrow range of wind dispersal makes the seeds aggregate around mother plant. Thus the distance between individual plants is small forming a poly block distribution. On the other hand, the natural geographical condition of the barren valleys along the upper reaches of Minjiang River is relatively severe, so L. regale does not take a dominant position in competition. As a result, the number of individuals is small and the population density is low. Because of these, the number of non-blank grids decreased, and to some extent, the property scale exceeds the fractal range of individual distribution pattern. And the absolute value of the slope of linear fitting diminishes and ends in the decrease of box-counting dimension [20] [21] [22] [23] .
(4) The box-counting dimension is ecological occupation dimension latitude, and the dimension gap from 2 is ecological gap dimension latitude. The former reflects the real situation of ecological space occupation of a population, and the latter reflects the potential ability of occupying ecological space [8] . Table 2 shows that the ten valid ecological gap dimensions are 0.4677、0.7334、0.6433、 0.6229、0.701、0.9104、0.2528、0.8124、0.0608、0.6899，indicating the population of L. regale still has large ecological space to occupy [8, 23] .
(5) In Plot 1, 2, 4, 5, 7, 8, 10 and 11, the box-counting dimension of spatial patterns of L. regale population distribution appear different scales of inflection point, which is between 0.6869 and 2.7475m. Although there is a lot of controversy among scholars about the ecological meaning of inflection point, generally speaking, the inflection point can partly indicate the aggregation scale of individuals in a population. At all the scales which are larger than the scale of inflection point, the population distribution is self-similar [8, 25] .
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Conclusions
(1) In different sample plots the fractal properties of box-counting dimension are significant. (2) Overall, because of its biological properties and severe habitat, the population of L. regale is relatively small, and the box-counting dimension is small. The occupation degree in space is low, and it has no dominant position in its community.
(3) The box-counting dimension of Plot 10 is the biggest, which reaches to 1.9392, and is close to 2, indicating Plot 10 is the best suitable habitat for the growth of L. regale.
(4) There are different ecological gap latitudes in different plots, indicating they have more ecological space to occupy in population.
